N9 microglial cells polarized by LPS and IL4 show differential responses to secondary environmental stimuli.
Microglia participates in the regulation of many inflammation-related pathological processes in the central nervous system, but how microglial activation is regulated has not been fully understood. Here, by using a microglial cell line, we show that microglia, like other macrophages, are activated by inflammatory stimuli in a polarized manner. The LPS-polarized M1 microglia appeared to be unable to respond to a secondary IL4 stimulation, while IL4-polarized M2 microglia could respond to secondary LPS stimulation. We also show that Notch signaling is involved in microglial polarization. When Notch signaling was blocked, the M1 polarization was suppressed, while the M2 polarization was promoted. Withdraw of the Notch signal inhibitor did not permit M2 N9 cells to re-polarize to M1 upon LPS stimulation, suggesting that the effects of Notch blockade on microglial polarization could be "memorized" by cells. These results suggest complicated mechanisms including epigenetic programs in the regulation of macrophage polarization.